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AVe, Baker Oil Tools, Inc., a corpora- 
tion duly org-anized under tke laws of the 
Stat© of California, of 6000, South Boyle 
Avenue, Los Ang'elea, State of California, 
United States of America, do hereby 
declare the inrention, for which we pray 
that a patent may be panted to \is, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following- statement ; — 

The present invention relates, to devices 
adapted to form part of casing-, liners and 
similar co-nduit^ in well bores, and more 
particularly tO' side po-rted* cementin^^* 
devices for use in cementing- in well bores. 

Well casing*, liners and similar well 
conduits are sometimes secured in well 
boresj by discharging' cementitious mate- 
rial through side ports in a fitting or fit- 
tings foiming" part of the conduit struc- 
ture itself. After the cementing operation 
has. been performed, it is desired to render 
the fitting imperforate by closing its 
ports ag-ainst passage of fluids in both 
directions between the interior and ex- 
terior of the fitting. 

An object of the present invention is; to 
provide an imi>roved ported apparatus in 
which the ports are initially closed, the 
ports being capable of being opened and 
then re closed to prevent fluid flow 
throuo^h them in both directions between 
tlie interior and exterior of the apparatus. 

Anothei" obgect of the invention is to 
prevent inadvertent openings of the appar- 
atus ]5orts after they have been reciosed. 

Still another object of the invention is 
to provide improved means for locking a 
sleeve valve or the like in a predetennined 
position with respect to the ports: of a con- 
duit apparatus. 

A further object of the invention is- to 
provide impro-ved stop means, for limiting 
tJie extent of doT\Tiward movement of a 
sleeve valve ada]:ited to control fluid flow 
throngli the ppi-tsjif. a conduit apparatus. 
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A further object of the invention is to 
provide improved means for minimizing 
or eliminating the resistance that would 
otherwise be offered by a dead column of 
fluid to doAvnward shifting of the sleeve 
valve member. 

Another object of the invention is to 
eftect a substantial increase in the 
hydraulic force applicable to the sleeve 66 
valve, m shifting it to a desired position, 
without increasing the unit pressure of the 
ui * ^' S're^ter total force is avail- 

able with a lesser unit pressure than 
iieretof ore necessaiy. 

^ According to the present invention 
there is provided a valve controlled ported 
casing apparatus for well cementing in 
which a conduit is positionable in a well 
bore including a tubular member having o 65 
side port and adapted to form a part of 
said conduit string with an outer sleeve 
valve member on the exterior of tJie 
tubidar member disposed initially in a 
position to allow fluid passage through 
said port and a lower inner sleeve valve 
member disposed initially across said port 
to close the same, the outer sleeve vidve 
member being hydraulically shiftable to 
port closing-, position by fluid fed under 
pressure through an opening in the 
tubular member whicli is. normally closed 
by a releasably secured upper inner sleeve 
valve member within the tubular member 
until the latter valve is shifted, whereby 
fluid flow is controllable throuo-h said- 
port. 

This invention possesses many other 
advantages which may be made more 
clearly apparent from a consideration of a 85 
form m which it is embodied. This fonu 
IS sho'Wn in the drawings accoiupanyinp" 
arid fonning part, of the present speciflca"- 
tion, and will now be described in detail, 
lUustraiing tlie general principles of the 90 
invention; ])ut it is to be understood that 
tins detailed description is not to be 
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takea in a linutiiig- seuse since the scope 
of Ue invention is defined hj the appended 
claims. 

Eef erring to the drawings : — 
5 Figure 1 is a longitudinal s^^tion 
throuffh a. ported v.ell apparatus, with the 
ports "closed and the parts arranged for 
running? the apparatus m a vrell I'we; 
Fig. 2 is a view similar to Fig". 1, ^^^^^ 
10 the p'orts open; . . , 

Fin- .3 is a view similar to Fig. 1, witli 
tlie p°arts occupying another position ; 

Fi"- 4 is a view similar to Fig. 1, ^ly' 
the outer sleeve valve moved partiaUy 
15 do^-nward to a position closing the ports ; 
Fin. 5 is a view similar to Fig. 1, 
closLng one manner of closin8_the ports; 

Fig. 6 is a view similar to Fig. 1, <n--- 
closing another manner of closing the 

^°yU 7 is an enlarged longitudinal 
section tlu-ough the triijpiug device tor 
the lower inner sleeve jalve member ; a d 
Fig. 8 is a cross-section taken along the 
26 line 8— 8 on Fig. 1. ^ . 

As disclosed in the drawings, a ca^ nj^ 
r-nllir A lia<= its upper and lower en(l> 
tfceVeonnectellSp the ends of iipper 
and lower casing sections B O t'^^f^JJ-' 
9Q part of a casing string-adapted to « i"." 
ia a well bore to position the collai at 
the desired location therein. 

The collar A includes a tubular member 
10 whose lower end consists of a emiplina^ 
86 11 threaded on to the upper end ot tli. 
Wr casing section C. A stop n.omber 
1", is secured to tlie exterior of t lie 
coupling, as by the use of welding 
material 1.3, to serve a purpose described 

^"^Th*; tubular member 10 has a plurality 
of circularlv spaced side ports 14 through 
"d. h fluids a?e adapted to pass betwneu 
the interior and exterior of the co at 

46 apparatus. These port^ are closed initialV 
bv a. lower inner sleeve valve meinber 1.^ 
having seal rings IG. 17 disposed in suit- 
"ble nn- grooves IS on o].posite sides of 
tleportl These rings may be of rubber 

60 and of i-ound cross section to movent 
leaiagB thereby in both longitudinal 

The lower inner sleeve vnlvc inonibcr 1 o 
is retained in position to l«(^ate its sea 
86 rin-s 16. 17 on opposite sides of tl^M 
14 bv one or more frangible dcn-ices in the 
fornf of shear screws 19 threaded through 
th?tub.ular member 10 and cKteuding mto 
t e valve member. This member To also 
60 canies a side seal 20 in a groove 21 below 
li rshear screws 19. The soul 20 has an 
pwkrdlv extending lip 22 for sealing 
with the wall of the tubular member 10. 
Tt i-A to be noted that the mside diameter 
66 of the. tubular member 10. a1 the- region 



wliere it is engaged by the lower seal ring 
17 is less than the internal diameter ot a 
"loove 20 in the member 10 immediaiely 
below this region. Also, the sleeve valve 
member lo is reduced in external diameter 70 
to form a peripheral groove 24 below the 
lower seal ring 17, in which a split, 
inhereutlv-expausible stop ring -o is 
located. The stop ring has an upper inner 
inclined surface 20 tapering downwardly <o 
and inwardly for co-operation witli a 
corresponding tapered surface 2( on t ie 
base of the peripiieral groove 24. ihe 
Icno-th of the groove 24 is much greater 
than the length of the stop ring to permit 6U 
downward movement of the sleeve valve 
member !•') relative to the stop ring. 

The ring 2o is received witliin the 
enlarged diameter portion 23 of the 
tubular member. This, enlarged portion is «o 
i>.ueh longer than the height of the stop 
ring. The' stop ring may rest upon a 
shoulder 28 provided by ihe lower end 
of the peripheral groove 24, the upper 
end of the stop ring being eugugeable «U 
with an upper shoulder 20 of the peri- 
pheral " Toove 24. Downward movement ot 
the stop ring is limited by its engage- 
ment with a shoulder 30 fornied by the 
lower end of the tubular member groove 9& 
03 

~ The shear screws 10 are adapted to be 
disrupted and the lower inner sleeve valve 
member 15 moved downwar'lly to a posi- 
tion in which the upper seal ring 10 is 100 
disposed below the ports 14. The ports are 
then open to the passage of fluid between 
the interior and exterior of the apparatus. 

After the ])orts have been opencnl, it is 
desired to reclose them. To accomplish 105 
this purpose, an external sleeve valve 
member 31 is provided on the tubular 
member 10. This external member has a 
iduralitv of longitudinally spaced seal 
riijo'^ 32. 33 disposed in internal grooves 11» 
O-Hmd is slidablv eiigaueable with the 
outer surface of the tubular member 10. 
The outer member 31 has an upwardly 
extending cylinder 35 integral therewith, 
o'- otherwise suitably secured tliereto, 118 
wliifh is slidable along an enlarged por- 
tion of the tubular member. _ 

The outer member 31 is retaiiie.l 
initiallv in an upward position m whicli 
it does' not dose the ports 14 by one or 120 
nuire "^hear screws 30 threaded through 
the cylinder 35 into the enlarged portion 
10,; o"f the tubular member. These screws 
■ re di'-ruptable bvdraulically by fluid 
])ve>sure, including fluid under pressuro 126 
i iiteriii"- thrini!i-h one or more elongate 
i.cu-ts. slots or opeiiin-s 37 in the tubular 
member into a cvMnder space 38. This 
-pace is fornied between the enlarged por- 
tion 10/7 of the tubular member, the 
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cylinder skirt 35 and the parta 31a of the 
sleeve valve member carrying' tke seal 
ring'3 32, 33. Leakage in a downward 
direction between the sleeve valve mem- 

6- her 31 and tubular member 10 is pre- 
vented by the seal ring* 32.. Leakage in an 
upward direction therebetween is pre- 
vented by a seal ring 39 disposed in a peri- 
pheral gToove 40 in the enlarged portion 

10 10a of the tubular member, which seal- 
ingly engages the inner surface of the 
cylinder 35. 

When suflScient hydraulic force is 
exerted on tlie outer sleeve valve member 

.15 31, the shear screws 36 will be disrupted 
and the outer sleeve valve member 31 
shifted downwardly to a position in which 
its seal rings 32, 33 are located on oppo- 
site sides of the ports 14, closing' such 

20 ports againsit passage of fluids there- 
throug-h in both directions between the 
interior and exterior of the apparatus. 
This position of the sleeve valve member 
.31 is determined by eDg-ag-ement of its 

25 depending skirt 41 with, the upper end of 
the stop member 12. It is to be noted that 
the upper portion of the skirt 41 is spaced 
outwardly from the tubular member 10 so 
as to avoid interfering with passage of 

30 fluids through the ports 14 afer they have 
been opened. This fluid flows through the 
ports 14 and through slots 41a- in the lower 
end of the skirt. The end is slidable upon 
the member 10 and has a lower, knife-like 

35 edge 416 capable of cutting through any 
materials that might coat the member 10, 
or tend to prevent downward movement 
of the outer sleeve valve member 31. 
After the outer sleeve valve member 31 

40 has been shifted downwardly to port- 
clo&ing position, it is prevented from 
moving upwardly again by a latch or lock 
riiig 42 disposed within a peripheral 
groove 43 in the tubular member 10 above 

45 its seal ring 39. This lock ring consists 
of a.. si>lit, inherently expansible member 
having a reduced diameter lower portion 
42y7: forming a shoulder 44 with the upper 
jioi-tion 426. The shoulder is inclined oxit- 

50 wardly in a downward direction to a slight 
extent. 

When the outer sleeve valve member 
31 has been forced downwardly to essen- 
tially its fullest extent, the upper end 
66 35a of the cylinder is disposed below the 
shoulder 44 of the split lock ring, but not 
below the lower end of its reduced 
diameter portion 42a. As a matter of fact, 
the upper part of the cylinder 35 will be 

60 in eng'-agement with the outer surface of 
the reduced diameter portion 42a, the lock 
ring 42 inherently expanding- outwardly 
to a certain extent upon riding of the 
cylinder off its upper portion 426. Any 

66 tendency for the outer sleeve valve mem- 



ber 31 to move upwardly will be limited 
by engagement of the upper cylinder end 
35a with the lock ring shoulder 44, the 
lock ring bein^ forced against the upper 
end of the peripheral groove 43. To' insure 70 
against inward forcing of the lock ring 
42 f roni engagement with the end 35a of 
the cylinder, the latter is tapered in the 
same direction as the shoulder 44, so that 
the two will remain in snug contact with 76 
one another. 

The force of fluid unde»r pressure is pre- 
vented from acting upon the external 
sleeve valve member 3^1 by an upper inner 
sleeve valve member 45 having longitu- 80 
dinally spaced seal rings 46 disposed in 
ring gTooves 47 on opposite sides; of the 
elongate ports or slots 37. This valve 
member is lield in position by one or more 
shear screws 48 threaded through the 86 
tubular member 10 into the upper valve 
member 45. Disruption of the shear 
screws 48 and downward shifting- of the 
upper sleeve valve member 45 will expose 
tbe ports 37 and permit fluid under pres- 90 
sure to pass through the latter into the 
cjdinder space 38, in order to assist in 
shearing the cylinder screws 36 and mov- 
ing the outer sleeve valve member 31 
downwardly to port closing- position. 95 

The upper inner sleeve valve member 45 
is not only used for the purpose of con- 
trolling the passage of fluid through the 
elongate ports 37, but is also used in assist- 
ing downward movement of the external 100 
sleeve valve member 31 to port closing 
position. 

To accomplish this latter purpose, the 
upper inner sleeve valve member 45 and 
external sleeve valve 31 have an. inter- 106 
vening lost motion connection. As specific- 
ally disclosed in the drawings, the outer 
sleeve valve 31 is formed with a plurality 
of inner keyways 80, in which are received 
the lug or arm portions 81 of keys 82110 
secured to the upper inner sleeve member 
45 and extending outwardly through the 
elongate ports or slots 37. Each key 
includes a leg- portion 83 depending from 
the arm portion 81 and adapted for move- 115 
ment within the tubular member 10 with 
the upper inner valve member 45. 

It is to be noted that the arm 81 of each 
key is disposed originally above the lower 
end or shoulder 84 of the keyway 80, This 120 
arrangement is provided for the purpose 
of permitting the inner valve member 45 
to move downwardly to an extent sufficient 
to shift the upper seal ring 46 below the 
upper ends of the ports 37, and thereby 125 
allow fluid to pass int-o the annular 
cylinder space 38 for action upon the 
sleeve 31 to effect shifting, or at least 
assisting in shifting, tlie sleeve valve 31 
downwardly to port closing position. As 130 
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described in detail belc^v once the elon- 
oate ports S7 are open, lluid under pres- 
sure may enter tlie cylinder space ob 
tliroug"li these ports, disrupt the shear 
screws 36 and shift the outer valve mem- 
ber 31 downwardly to port closing; posi- 
tion. It this hydraulic force is insuthcient, 
then pressure may be imposed upon tUe 
entire cross-sectional area of the upper 
inner sleeve valve 4o, which will be trans- 
mitted to- the external sleeve valve 
thrauffh the keys 82 and abutting* 
shoulders 84. , 
As stated above, the. lower sleeve valve 
15 member lo is held initially in closed posi- 
tion by its. shear screws 19. bimilarly, the 
upper sleeve valve member 4-:) is Held 
iu closed position over the elongate poiis 
07 bv shear screws 48, preferably ^-^oseij 
adiacent or in abuttin*^ relation with the 
(►asteilatod upper end lo^ of the lower 
valve member 15. The uppe-r valve 4o has 
a central bore 49 whose wall tapei^s down- 
wardly and inwardly. Similarly, die 
lower valve member 15 has a downward y 
and inwardly tapering -entral bore oO, 
which in etiect, forn^s a continuation ot 
tlie upper member bore 49 The cylinder 
screws 36 hold the outer valve niember -31 
iu its- upper position. The parts are ail 
arran-ed as illustrated in Fi^'. L occupy- 
inn- tiieir relative i>ositious for lowering 
The apparatus into a well bore. 

With both sets of ports 14, .3i closed, 
a fluent material, such as cement sluiTy, 
ma.Y be pumped directly into the casm- 
strimr and tlirouQ-h the central bores or 
passages 49, 50 in both sleeve valve mem- 
bers 45 15, for discharg-e from the well 
casing at some point below the collar as, 
for example, from a casm- shoe (not 
sho^vn). This char-e of cGmcnt ^lurr>^ will 
puss upwardly through the aiimihi^ 
around the casing- string- and may extend 
approximately to the location of the collar 
A, or slig-htly thereabove. 

When it is desired to eject a second or 
upper cliarg-e of cement slurry through 
the collar ports 14, a trip device or plug' 
uiember 51 is dropped into the well casing 
and is allowed to gravitate through t o 
fluid therein into engagement witli the 
wall of the central bore m the lower 
Tleeve valve member 15. As disclosed in 
the drawings, this trip ^^:^^\^'^^ ^''-^^^^^^^^ 
of a substantially spherical head o2 bav- 
in- a rubber, or equivalent, spherical seal 
member 53 clamped thereon by n suitable 
flenendin"- extension o4 threaded on a 
60 ecl^S projecting downwardly from the 
head 52 The interior of the extension 
m^v be filled with lead 5(n or similar 
weio-htino^ material, to insure rapid 
gStio^^ or descent of the trip device 
65 51 througb. the fliiia m the well easin-. 
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The seal 'J'^ on the trip device has a 
lesser external diameter tlian the muu- 
muni. diameter of the tapered bore 49 in 
the upper sleeve valve member 4.>, to in- 
sure its complete passage through the 7U 
hitter. The spherical seal, however, has a 
diameter greater than the minimum 
diameter of the bore 50 through tiie lower 
valve member 15. As a result, the trip 
member comes to rest within the lower ^0 
valve member with its head o2 and seal 
5:i closing its central bore or passage oO. 
Pressure may now be applied to the ilmd 
in the casing' above the trip member 
and sleeve 15 in an amount suihcient to 
shear tlie screws 19 and shift the lower 
sleeve valve member 15 downwardly to 
I'uit opening- position, as shown in Fig-. '2. 

It is to be noted that the low-er seal 
rin^'- 18 engages the inner wall of the 86 
tubular meiuber 10 only a slight distance 
aliove the larger diameter groove 2'^, 
Accordinglv, upon shearing of the lower 
screws 10 and downward slutting' of the 
sleeve valve 15 to an extent m which the "UU 
lower O ring- IS is disposed within 
the groove 2o, the lluid in the collar below 
the sleeve can then l)e displaced upwardly 
throuuh the small running clearance space 
arountl the sleeve 15, around the seal nn^- \)0 
18 and out throug-h the ports 14. Such 
upward flowing- can take place, since the 
lower ring IS is then disposed within the 
enlaru-ed diameter bore 2'-^ of the tubular 
membei- without making sealing' engage- lOU 
ment therewith. Xo ditticulty is encoun- 
tered in moving' the lower sleeve valve lo 
tlie sli^i^ht distance necessary to dispose the 
lower seal rin- 18 into the enlarged ^op^^^ 
2'^ ; whereas, considerable diiHculty might lOo 
])e encountered in moving the lower sleeve 
valve 15 the substantial distance neces- 
<iLvy to. hviua: it into eng'ag'ement with tho 
stop 25 and to move such stop <lo^^'iJY^^<\\>; 
into engagement with the shoulder .ji) 110 
formed by the lower end of the tubular 
member groove 23. . , , . 

The additional seal ring 20 does not 
interfere with the bleeding of the fluid 
I)ast tbe lower ring- IS, in the manner 116 
de-ciibod above. Its lip 22 will flex 
iiiwnrdlv to allow Idecdmg but down- 
ward pre>sure imposed along- the exterior 
of the sleeve valve 15 will force the lii> 
22 of the seal rinu' 20 outwardly against 120 
the tubular member H> and ])revent down- 
wr,rd flow of fluid along the lower sleevo 
valve. This last-mentioned feature is pro- 
vided in order to be assured that the flunl 
below the collar is not subjected to {\ui 126 
pleasure required to discluu\ge the cement 
slurrv outwardly through the port 14. It 
is sometimes desired not to disturb th<J 
lower cementing^ operation that- has been 
performed previously, especially when lau 
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cement slurry is. being discliarg-ed tlirougk 
tlxe ports 14 before tJie lower cliarg^e of 
cement slurry Las taken its initial set. 
Til© lip seal ling- 20 effectively i)re vents 
5 any fluid i>ressure from being imposed oa 
the lower cement job. 

Downward movement of tlie lower valve 
member is limited by eng-ag-ement of tlie 
stap ring- 25 witk the shoulder 30 of the 
10 tubular member 10, and of tke shoulder 
2i) on the low^er sleeve member 15 with 
the stop ring\ Washing* fluid, followed by 
cement slurry or other cemeutitious 
material, may no-w be discharged out- 
15 wardly throug'h the open ports 14, passiuj^ 
through the annular space between the 
tubular member 10 and the depending 
skirt 41 O'f the outer valve member 31, 
and through the slots 41a in the lower end 
20 of this skirt, for upward movement 
through the annulus around the collar A 
and casing string. 

tTpon discharging' the required quantity 
of cement slimy, the outer sleeve valve 31 
26 is forced downwardly to port closings posi- 
tion. This act may be accomplished by 
placing a top cementing plug 58 at the 
upper end of the charge of cement slurry 
pumped outwardly through the ports 14. 
30 This plug^ will come to rest within the 
bore 49 of the upper sleeve valve member 
45, allowing the fluid in the casing string 
above the collar A to be pressurized to an 
extent sufficient for shearing the screws 
36 48, to shift the upi)er inner valve member 
45 downwordly to a position in which the 
upper ends of the elongate ports 37 are 
open (see Fig. 3). 

The top cementing plug 5S disclosed in 
40 the drawings is of a composite character. 
It includes a lower nose 59, which may be 
made of magnesium, aluminiimi or other 
suitable, readily drillable material, hav- 
ing a tapered periphery GO adaj^ted to 
45 conform to the taper of ^lie passage 49 in 
the upper sleeve 45. This nose is so pro- 
portioned as to seat Avithin the passage 
oud cause the top cementing plug 58 to 
come to rest therewitliin. From its tapered 
50 nose, the lower end o-f the plug is integral 
with a. central shank 61 tenninating in a 
flange 62, received witliin a companion 
bore and recess G3 of a Hexible portion Go 
of the cementing ]>lug. These two parts 
55 are suitably vulcanized toget-lier. 

The- flexible plug G5 is formed essenti- 
ally of rubber or similar material. It has 
a n inwardly compressible body portion 70 
defined by tai)ered forward and rearward 
60 'Surfaces 71, 72 merging into an annular 
peripheral sealing" surface 73 slidably 
eng;ageable with the wall of the well 
casing. The plug 65 also has a tail portion 
74 tenninating iu a fluted guide 75. Its 
65 annular sealing portion includes an 



upwardly extending lip 70 adapted to be 
forced outwardly by fluid pressure against 
the wall of the casing\ 

The tapered nose o9 on the lower plug 
portion lias a gTeater diameter than the 70 
minimum diameter through the upper 
sleeve valve 45. As a result, it comes to 
rest within the tapea-ed bore 49 of the 
latter, closing it against passage of fluid 
and allowing ]>ressure to be built vip in 76 
the casing fluid above the cementing plug 
58, suflicient in extent to shear the screws 
48 and sliift the upper member 45 down- 
wardly to a. position limited by engage- 
ment of the key lugs 81 ^^dth the shoulders fiO 
84 forming the lower end of the keyways 
80 in the outer sleeve 31 (see Fig. 3). 
^V'hen in this position, the upper ends of 
the elongate ports 37 are exposed, allow- 
ing fluid to pass, into the cylinder space 85 
38 for the purpose of sliearing the cylinder 
.=;crews 36 and moving the outer sleeve 31 
downwardly to port closing position, such 
as disclosed in Fig. 5. 

A standard top cementing plug would 90 
not permit fluid to pass by it and enter 
the poi-ts 37. The flexible plug 65 
described above, however, wdil have its 
body 70 and annular sealing portion 73 
deformed inw^ardly to a suflicient extent 95 
to compress the rubber material into the 
tapered passage 49 through the upper 
inner valve member 45, sealing ofic this 
passage completely, while removing the 
annular sealing portion 73 of the plug 100 
from engagement with the casing wall or 
inner wall of the tubular member 10. The 
plug, therefore, offers no restriction or 
barrier, to passage of fluid through the 
[jorts 37, for action upon the outer sleeve 105 
-^•alve member 31. 

In connection ^vith the shifting of the 
outer sleeve valve 31 downwardly to port 
closiuo- position, several conditions might 
be encountered in the well bore, tending 110 
to resist this action. As disclosed in Fig. 
3, the upper inner sleeve valve 45 has been 
shifted downwardly to a position in which 
the key lugs 81 engage the lower shoulders 
84 m the outer sleeve valve member, 115 
\\diich, as described above, opens the ports 
o7. The application of pressure to the 
uas.ing fluid above the top cementing plug 
58 not only acts upon the annular cross^ 
sectional area of the cylinder 35 in the 120 
space 38, but also upon the entire cross- 
sectional area of the flexible plug 65 and 
inner sleeve member 45. Tliis pressure dis- 
rupts the shear screws 36 and shifts the 
upper inner valve member 45 and thel25 
outer valve member 31 dowTiwardly as a 
unit, until the lower seal ring 33 on the 
outer member is disjiosed below the ports 
14, thereby closing them. 

During movement of the outer valve 130 
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membei- '3-1 and inner valve member 4-3 to 
the position just referred to, llie ceiueni 
sluiTy iu tiie collar between tiie upper and 
lower valve members 45, .15 can pass out- 
5 v.-urdly tkrough the open ports 14. How- 
ever, :5ince tiie lower seal ring- -33 is no\V 
disposed below the ports 14, this sluiry is 
trapped between, the upper and lower 
sleeves 45, 15 and prevents turther down- 
10 ward moveiuent ot; the upper inner sleeve 
45. Thereafter, the liuid inessure can act 
eii'ectively on the annular cylinder o5 
iilone, to force the outer valve meiuber 3i 
downwardly to port closing' position, such 
16 as disclosed in Fig. 5. The lost motiou 
connection 8l>, 81 between the inner and 
outer sleeves 45, 31 permits such 
occurrence without i:uri;her downward 
shifting' of the inner member 45. Under 
20 some circumstances, however, insixfiicient 
pressure can be built up for shitting the 
outer valve member -31 completely to its 
port closing position. , - , i i 

Weil conditions, such ns a lugh hydro- 
25 static head of cement shuTy around the 
exterior of the casing- string' above the 
ports 14, or hardened cement from the 
lower cementing- operation around the 
tubular member 10 below the outer sleeve 
30 valve 31, and the like, may oiier resistance 
to downward movement of the outer sleeve 
valve upon application of hydraulic pres- 
sure in the annular cylinder 35 alone. To 
insure an adequate hydraulic force to shift 
35 tlie outer sleeve valve member 31 dow^n- 
wardly to full port closings position, it is 
desired to transmit the force oi tlie fiuul 
pressure acting- across the entire area ot 
the plug* 5S and sleeve 45 to tlie outer 
40 sleeve valve. This can be done upon 
eliminating the entrapped sluiTV from 
the reg'ion between the upper and lower 
inner sleeve valve members 45, 15. 

This slurry can be removed in several 
45 manners, after the ])orts 14 have been 
closed by the outer sleeve valve 31 (iMg-. 
4). As disclosed most clearly in iMgs.Jj. 
and r>, the lov.-er plug or trip device ol 
include.=i an upper central passag^ 9() coni- 
60 municating with side ports 91 below the 
spherical seal 53. This central passage 
is originally closed by a plug or valve 
liead 92 held in position hy frang;iblo 
means, such as a sliear pin 93 extending 
55 lietween the spherical head 52 and the 
phin^ 92-. Leakage around t^ie plugr can be 
prevented by a suitable side seal 94 eugag- 
in<^ the wall of the central passag-e 90 
'When sufficient pressure is imposed on 
60 the sluny entrapped between the upper 
and lower sleeve valve members 4o lo, 
the frangible pin 93 is disrupted, and the 
plun^ 92"in the trip device moved down- 
warcUv into an enlarged bore 95 formed 
65 in the extension 54 (Vig:. 0). Tlie slurry 



between the sleeve valve members 4o, la 
can then pass through the open passage 90, 
throug-h the enlarged bore 9.J, and 
through the ports 91 into the easing- below 
tlie collar A. The release ot such slurry 70 
permits the upper inner sleeve valve 
member 45 and top cementing plug' oS to 
move downwardly under the action of the 
hydraulic pressure thereabove, the 
hydraulic force being- transmitted from iO 
the upper valve member through the keys 
82 to the outer valve member 31, the 
inner and outer valve members being 
moved downwardly to the fullest extent, 
in which the upper end of the cylinder 80 
35 is disposed below the latch shoulder 44 
(see ITi^**. 

The "siurry iu the casing string below 
tlie collar A may also be a trapped body 
of slurry, but it is of such leug-th (several 85 
luindred or several thousand feet> that the 
small quantity of slurry trapped between 
tlie upper and lower sleeves 45, 1-.) can still 
b(^ forced througli tiie trip device jKissages 
90, 95, 91 downwardly into it. The slurry 90 
beiou- the collar A is ordinarily of such 
character as to be partially compressible, 
even if only to a relatively minute extent. 

The entrapped slurry may also be 
released by forming' the lower trip device 9c 
51 with a\'hamber 90 that can have the 
required volume, and which is normally 
at atmospheric pressure (Fig*. 7). This 
chamber is closed by the plug- 92 held in 
place by the shear pin 93, in the saine 100 
inannor as described in connection with 
the otlier trip device. 

Upon application of sufficient pressure 
to tlie top cementing plug- 58 and upper 
inner valve member 45, the shear pin 93 105 
is disrupted and the j)lug 92 moves down- 
wardly into the air chamber 96, followed 
by the entrapped fluid between the mem- 
bers 45, 15. As a matter of fact, the dis- 
ruptinu- of the frangible pin 93 will causellO 
tlie air chamber 9G^to eflrectively suck the 
entrapped fluid downwardly into it. 

Following release of the plug 02, the 
upper inner valve member 45 co-o])erates 
with the outer valve member 31 to shift lift 
the latter to port closing* position, in the 
manner described above iu *'onnoction 
with the other trip device. 

It is, accordingly, apparent thai a side 
ported cementing apparatus has been di:?- 120 
closed, in which tlie outer sleeve valve 
member 31 can be shifted to port closing* 
position by fluid under pressure acting- 
over a gTeater area than the annular 
cylindrical area associated with the outer 125 
valve member itself. The full (^ross 
sectional area of the top cementing plug* 
5S and inner sleeve valve 45 has the fluid 
pressure imposed upon it, and this entire 
total foYco is transmitted io fhe outer 130 
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valve member tln-oug-li the keys. 82. 
According-ly, coiisiderabie force is avail- 
able ta overcome tJie liydrostatic bead of 
cement sluiTy, or any other forces., tend- 
5 ing" to resist full movement of the outer 
valve member 31 to port closing- position. 
Of course, if a larg-e i*esistance is not 
encountered, then the upper inner valve 
member 46 need not offer its assistance to 

10 shifting- of the o*uter valve member 31 
to port closing- position, since the fluid 
under pressure acting on the annular 
cylindrical area alone woidd be sufficient 
to shift the outer sleeve valve do»wnwardly 

16 t(j the extent required. 

Should a g-reater force than can be 
exerted on the annular area be necessary, 
then the entrapped fluid is dissipated and 
the fluid under pressure, acting upon the 

20 entire cross sectional area of the top 
cementing' plug- 58 and upper sleeve 45 is 
available. 

The top cementing x>lug 58 serves its 
noiTual function of confining the charge 
26 of cement slurry in advance of it by slid- 
ably sealing with the wall of the casing 
diu'ing its downward passage. The top 
cementing plug* assists in releasing the 
upper valve member 45, to open t]ie elon- 
30 ports 37, but still does not interfere 

with fluid passag^e into the anmilar 
cylinder space 38. 

Asi indicated above, the lower plug or 
trip device 51 serves to release the 
35 entrapped fluid between the upper and 
lower sleeve valve members 45, 15. 

What we claim is : — 

1. Valve controlled ported casing appa- 
ratua for well cementing in which a con- 

40 duit is posifcionable in a well bore includ- 
ing a tubular member having a side port 
and adapted to form a part of said con- 
duit string with an outer sleeve valve 
member on the exterior of the tubular 

46 member disposed initially in a position to 
allow fluid passag-e through said port and 
a lower inner sleeve valve member dis- 
posed initially across said port to close the 
same, the outer sleeve valve member being 

50 hydraiilically shiftable to port closing 
position by fluid fed under pressure 
through a.n opening in the tubular 
member which is normally closed by a 
releasably secured upper inner sleeve 

55 valve member within the tubular member 
until the latter valve is sliifted, wliereby 
fluid flow is. controllable tlirO'Ugh said 
port. 

2. Apparatus as: set forth in Claim 1 in 
60 which means carried by the tubular mem- 
ber is provided for preventing- the outer 
sleeve valve member from shifting* from 
its poi-t closing- position. 



3. Apparatus as set forth in Claim 2 

in which the outer sleeve valve member 65 
has a cylinder pox-tion slidable along the 
tubular membea- in leak^roof relation 
therewith and in which fluid under pres- 
sure from the interior of said tubular 
member may be directed into the cylinder 70 
portion. 

4. Apparatus as set forth in Claim 3 in 
which a ring ia disposed in a recess in the 
tubular member engagable with an end of 
the outer sleeve valve member to limit 75 
the longitudinal movement of the latter 
along said tubular member. 

5. Api^aratus as set forth in Claim 1 
in which the lower inner sleeve member 
hast a seal ring which is sealingly engage- 8l) 
able with the tubular member below said 
poiii for preventing' fluid below the lower 
inner sleeve valve from passing upwardly 
between said members, said seal ring- 
being so constructed and arxang-ed as to 85 
become ineffective upon relatively slig-ht 
downward shifting' of the lower inner 
sleeve valve member to permit the 
passage of fluid, said tubular member 
having an internal diameter at its loca- 00 
tion of eng^agement with the seal ring 
wiiich is less, than its internal diameter 

a sho'ii: distance below said location. 

6. Apparatus as set forth in Claim 3" in 
which the upper inner sleeve valve 96 
member is keyed to the outer sleeve valve 
member through said opening and in 
which the upper inner sleeve valve mem- 
ber is hydraulically slidaMy operable. 

7. Apparatus as set forth in Claim 6 100 
including a top plug means adapted to 

be lowered thioug'h the conduit string into 
eng'agement with tlie upper inner sleeve 
valve member closing- a passage there- 
through thereby enabling the upper inner 106 
sleeve valve member to be shifted 
hydraulically downward to effect shifting- 
o£ the outer sleeve valve member to* port 
closing' position. 

8. Apparatus as set foiih in Claim 7 in HO 
wliich said top plug lueans comprises a 
flexible luaterial and has a portion in slid- 
able sealing eng-agement with the conduit 
string, said sealing portion beings adapted 

to be defonned and to enter the upper 115 
inner sleeve valve member for closing the 
passage therethrough. 

9. Apparatus as set forth in Claim 7, 
including trip plug ineans having a 
releasably closed passage initially closingl20 
a passage through the lower inner sleeve 
valve member which liydraulically 
facilitates removal of fluid from the 
reg"ion betvi^een the inner sleeve valve 
members wlien the port is closed. 125 

10. Yalve controlled ported casing 



BNSOOCID: <QB__6887Z7AuJ-^ 



• 



688,727 



apparatus substantially as described mth 1?^ the Appl c, 

reference to tlie aceonipanymg- dnnvmgs \J^^,tcred Patent Agent., 

and for the purpose set tortlx. King.sway Mouse, W-S. King'sway, 

London, W.C.'-2. 

copies may oe obtaineu. 
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688.727 COMPLETE SPECIFICATION 

This drawing is a reproduction of 
the Original on a reduced scale, 

SHEET i 



FIG J, FIG, 2. 
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688.7^7 COMPLETE SPECIFICATION 
3 SHEETS j^yj drawing is a reproduction of 
the Original on a reduced scale, 
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